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(54) ABNORMAL DISCHARGE-DETECTING APPARATUS AND METHOD THEREFOR 
(57)Abstraet: 

PROBLEM TO BE SOLVED: To reliably monitor presence or 
absence of generation of abnormal discharge. 

SOLUTION: An abnormal discharge -detecting apparatus tO detects 
an abnormality in discharge that is generated in a chamber 14 
having a window 1 2 made of glass, and is provided with a reception 
antenna 18 for receiving electromagnetic waves E due to discharge 
Via the window 1 2. A detector 20 as a detection means for 
outputting the electromagnetic waves E that are received by the 
reception antenna 8 as an electric signal S. The presence or 
absence of abnormal discharge can be reliably monitored by 
capturing the electromagnetic waves E that are generated in the 
chamber 14 by the reception antenna 18 via the window 12. In this 
case, since no high—frequency currents are U3ed for the detection, 
discharge due to statio electricity or the like other than discharge 
that is generated in an anode 24 or a cathode 28 can be reliably 
detected. 
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CLAIMS 



[ClaimCsfl " ~ 

[Claim 1] Abnormality discharge detection equipment equipped with a detection means to bo equipment which - - 
^^"ormaHties of the discharge generated within the chamber which has the windot^ parT vZcTco^ists 
of an insulator, and to output the electromagnetic wave received with the receiving antenna which Verves £e 
tSS^dSS. """WW* discharge through said window part, and this receiving antenna as an 

[Claim Z] Said receiving antenna is abnormality discharge detection equipment according to claim 1 installed near 
sard window part besides said chamber. 

iSuI^of^id^windw Sart. nrta abn<>nT,8litV <fischar «° detection equipment according to claim 1 formed in said 

[Claim 4] Said receiving antenna is abnormality discharge detection equipment according to claim 3 with which the 
part projected out of said insulator, and was prepared in said chamber. tr ** 

£!ZZ!^ * '* *«^B* <i**eotiorr equipment according to claim 1 to 4 said- whose reoeiving-antenmr 

said window part is circular and is a loop antenna. 

^riSr^f d u de i°? i0 ? me ?. rra 19 ^normality discharge detection equipment according to claim 1 to 5 which has 
^function wh,oh display* t,me amount change of said eleetroma B n«baweve.on time.amount. change, of the 
actuation about said chamber In piles. 

♦hl"i n l« Sa,rf | d *?? ,0 , T m *^i* abnormaflty *»charge detection equipment according to claim 1 to 6 which fiae- 
the function which displays the frequency spectrum of said electromagnetic wave. 

LCla.m 8J The abnormality discharge detection approach which outputs the electromagnetic wave which is the 
^^L^J^f"^ th ^ bno "™ , ^s. «f the discharge generated within the chamber which has the w.ndow.part 

.T* rfa "' nSulotor - «*e«j.d.th. electromagnet^, w^o accompanying discharge through said window- 
part-using the recelv.ng-antenna.-and was received with this receiving antenna as an electrical signal using a 
detection means. 

"E2?SSjr5^^ dlSChar * e det6Cti0n aPPr ° flCh — « 8 * 

abnor^Iity discharge detection approach according to claim 8 estaWishad 

[Olaim 11] SaW receiving antenna is the abnormality dischsrge detection approach according to claim 1 0 that the 
part projected out of said insulator and was prepared in said chamber. 

[Claim 1£) It is the abnormality discharge detection approach according to claim 8 to 11 that said window part is 
circular and said receiving antenna is a loop antenna. 

[Claim 133 Said detection means is the abnormality discharge detection approach according to claim 8 to 12 of 

Z m £ ^ inct,Df ; j wh / oh ^splays time amount change of said electromagnetic wave on time amour* change of the 
actuation about said chamber in piles. 

[Claim 141 Said detection means is the abnormality discharge detection approach aooording.to claim 8 to 13 of 
having the function which displays the frequency spectrum of said electromagnetic wave. 

(Translation donej — — . " - ~~" 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Fiefd of the Invention] This invention relates to the abnormality discharge detection equipment and the approach 
for detecting the abnormality discharge generated Inside the chamber used for semiconductor fabrication machine* 
and equipment etc. 
[0002] 

[Description of the Prior Art] Especially in a plasma etching system, there is a thing of a vacuum equipment for 
which the unusual discharge phenomenon inside a chamber can be visually checked from a part for the window part 
of a chamber. Moreover, when the energy of discharge is Large, burning marks, ore seen on a semiconductor wafer. 
However, since the aperture of a chamber is generally small, no fields in a chamber can be viewed. Moreover, since 
luminescence by discharge disappears in an instant by the shape of a small spot in many cases, Hri* not rare to be 
unable to recognize visually, either. Furthermore, in order to move the wafer charged during plasma treatment to the 
next stage, Tt is impossible to view the etectrostatlc-discharge phenomenon produced when [ this ] thrusting up the 
rear face, of a wafer by the metaled, pin. 

[0003] The above discharge phenomenon destroys the insulation of some wafers or all fields, and reduces the 
productivity of an electron device remarkably. Here, in a vacuum, although the case of a plasma etching-system -was • 
shown, since k>w electric field or discharge tends to take place, the discharge phenomenon same also as an ion 
milling system. Ion Implantation equipment and the scutterinr svetam that forms a motal coat occurs. 
[00043 " 

DProblem(s) to be Solved by the Invention] In recent years, the technique which carries out the monitor of the 
acoustic sensor to the external wall surface of a plasma etching system about these abnormality discharge by 
change of the technique which carries out [ sound / installation discharge ] a monitor, and the higher-harmonic 
current of about 13 MHz source of alternating voltage is announced. 

[0005] However, .since a discharge environment was a vacuum when using sound, depending on the discharge 
location, an acoustic wave- might r^*csoh-C'vve^eurfeccrMerec\^^ 

phenomenon which does not discharge directly to an RF electrode plate working cannot be detected, and the 
discharge phenomenon under conveyance of those otherthen the plasma state had undetectable inconvenience. 
[0006T 

[Objects of the Invention] Then, the object of this Invention is to offer the abnormality discharge detection 
equipment and the approach of carrying out the monitor of the existence of generating of abnormality discharge 
certainly. 
[0007] 

[Means for Solving the Problem] The abnormality discharge detection equipment concerning this invention is 
equipment which detects the abnormalities of the discharge generated" within the chamber which has the window 
part which consists of an insulator. And it has the receiving antenna which receives the electromagnetic wave 
accompanying discharge through a vvtne^vr*«rt; «nd a- detects 

with this receiving antenna as an electrical signal (claim 1). An "insulator" here is an electric insulator, for example, 
is the same semantics as a dielectric 

[0008] Radiation of an electromagnetic wave is surely followed on discharge. On the other hand, since a general 
chamber is metal, it has structure which does not have an electromagnetic wave leakage appearance. Then, this 
Invention person thought of catching the- electromagnetic wave which leaks slightly and comes out from this 
inspection hole paying attention to the inspection hole surely prepared in the chamber. That is. the monitor of the 
existence of generating of abnormality discharge is certainly carried out by catching the electromagnetic wave 
generated within the chamber with a receiving. antenna through a window part. Since the high frequency current is 
not used for detection at this time, discharge by static electricity other thwrth* discharga gener ated in the 
electrode etc Is also certainly detectable. 

[0009] A receiving antenna may prccuppoce- *h*t it-i© instePe^ee^the vwdow part ^s:deo-^oh3rrtber (o4airn 2)Ar> ■ • 
this case, a receiving antenna can be attached in any chambers by moving a receiving antenna and placing near the 
window part of a chamber. 

[0010] A receiving antenna may presuppose that rt was prepared in the insulator of a window part (claim 3). In this 
case; since a strong electromagnetic wave Is caught when a receiving antenna approaches the discharge generating 
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location in a chamber, the ability to detect of discharge improves, ff some receiving antenna* are made to project 

° .SLTu ^ r ? n l ? ' S P ?^ red in a cnamber at thifi time, since a stronger electromagnetic wave can be 
cewgfrit. th<* ability to detect of d'echergc improves mpro (claim 4). 

[001 1] Suppose that the window part is circular and a receiving antenna is a loop antenna (claim 5). if the window 

part mm circular, the electromagnetic wave which teak* and come* out of a-wi.ioW**rl-witt aWbxre^tted^ut oF«- 

chamber m the shape of a cone. Therefore, an electromagnetic Wave is efficiently receivable by using a receiving 
anLenna as a loop antenna. 8 

[0012] A detection means may presuppose that it has the function which has the function which displays time 
amount change of an electromagnetic wave in piles in time amount change of the actuation about a chamber or 
displays the frequency spectrum of an electromagnetic wave on it (claims 6 and 7). Such a function is realized by an 
oscilloscope, a spectrum analyzer, the personal computer, etc. By displaying time amount change of an 
iKSrS? 1 u W3Ve J£ t !T* amount l _ ch ^se of the actuation about a chamber in piles, the causal relation of the 
°^ e *l n end abnormality discharge about a chamber becomes clear. By displaying the frequency spectrum of an 
electromagnetic wave it becomes dear whether it is an electromagnetic wave by abnormality discharge The 
etect^agnetic wave- by abnormality discharge- Is because- it becomes characteristic frequency spectrum. 
LPOT3J The abnormality discharge detection approach concerning this invention is used for the abnormality 
discharge detection equipment concerning this invention. And the abnormality discharge detection approach 
according to claim B to 14 supports abnormality discharge detection equipment according to claim 1 to 7. 
respectively. 

[0014]- When it puts irv another way. this invention is the measurement approach characterized by -for the 
electromagnetic wave which discharge emits detecting the discharge phenomenon generated within the chamber 
^;.^ ne out the monitor of the existence of discharge generating in the equipment which impresses high tension 
2£T7«r^i ch ™ be ^ * uch P ,acm * fVStem, ion implantation equipment, and a sputtering system. At 

this time, the location of the racemng antenna which detects an electromagnetic wave is near the outside of the 
gtess window attached in the inside of a chamber, or a chamber. 

r?? J? Furthcrmore « ©Peking concretely, this invention's having the following descriptions 

CI) The electromagnetic wave which discharge emits detects the discharge (abnormalities) generated in the chamber 
of semiconductor fabneation machines and equipment (equipments, such as plasma etching, a spatter, ion miJIing, 
and an ion implantation}. 

(2) Attach antennas (a loop arrtonna, monopole- antenna: etc) in the- interior, the exterior, or the glass window of a- 
chamber. 

(3) When attaching an antenna in the interior of a chamber, consider as the condition of h*vln S exposed the antenna 
metal, or close an antenna with the ingredient which is hard to absorb electromagnetic waves such as glass. 

Cc " 3ld ? r " Presumption of a generating part, and the system which displays generating hysteresis (cause of 
generating) information wrth the time response properties (a- frequency, time constant. etc.) of an electromagnetic 
wave. 

[001™]* ° ,VCUK U *' n * ° r m ° r * ^ * h ° W3 **** froi * uono y spectrum of an electromagnetic wave. 

[Embodiment of the Invention] Prawin R 1 is the outline sectional view showing the first operation gestaJt of the 
f^^P^^ discharge detection equipment conceming this invention. Hereafter* it explains based. on this- drawing. 
L0017] The abnormality discharge detection equipment 10 of this operation gesteh: is equipment which detects the 
abnormalrties of the discharge generated within the chamber 14 which has the window part 12 which consists of 
glass.and is equipped with the receiving antenna 18 which receives the electromagnetic wave E accompanying 
discharge through a window part 12. and the detector 20 as a detection means output the electromagnetic wave E 
received wrth the receiving antenna 18 as an electrical signal S. 

[001a] Thechamber 14 is used for the plasma dry etching system. [n the chamber 14. the anode plate 24 on which 
the wafer 22 of the semiconductor used as a processing object was put, and the cathode 26 which serves as the 
diffuser of Gas Q are held. The source 28 of high-frequency voltage and direct current voltage supply 30 besides a 
chamber 14 are connected to the anode plate 24. Gas Q is introduced from the inlet 32 of chamber 14 upper bed 
passes along the perimeter of a wafer 22. and is discharged from the exhaust port 34-cf chamber 14-soffit Hers ' 
high-frequency voltage and direct current voltage presuppose that it was impressed by the anode plate 24 
respectively from the source 28 of high-frequency voltage, and direct current voltage supply 30. Then, the gas G 
KnTV" e " anode plste 24 and cat "°de 26 plasma-izes, and the plasma etches a wafer 22. 
[0019] Next, actuation of abnormality discharge detection equipment 10 is explained 

S?^?" of en electromagnetic wave E is surely followed on discharge. On the other hand, since a chamber 
° S stl ^ cture wh,ch electromagnetic wove leaks and does not come out. However, since a window 
II 13 electromagnetic wave E begins to leak slightly from here. Then, the monitor of the existence of 

generating of abnormality discharge is certainly carried out by catching the electromagnetic wave E generated within 
SrH-l^r J £? h J? rC °? V,n L f antenna 18 through a window part 12. Since the high frequency current is not used 
* t * ,£> f time - d'scharge by static electricity other than the. discharge . generated in.en anode. plate. 24 or 
cathode 26 etc is also certainty detectable. 

[0021] Moreover, a receiving ^m^nr^ 18 is installed near the window part t2 besides a chamber T4. Therefore a 
receiving antenna 18 can be attached in any chambers by moving a receiving antenna 18 and placing near the ' 
window part 12 of a chamber 14. 
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[0022] Furthermore, the window part 12 is circular end a receiving antenna 18 is a loop antenna ff tf>e window part 
12 is circular, the electromagnetic wave E which leaks and comes out of a window part 12 will be emitted out of a 
chamber 14 in the shape of a cone. Therefore, en electromagnetic wave E is efficiently receivable by using a 

receiving antenna 18 as a loop antenna. 

[00233 Next, language is changed and actuation of abnormality discharge detection equipment 10 is explained once 
again. 

[0024] Abnormality discharge is gens rated Ir, any location In a chamber 14. Generating of discharge surely emits an 
electromagnetic wave 6 around h. Although it is hard to spread the electromagnetic wave E in the chamber 14 
closed with the metal out of a chamber 14,~rT*metaied [ some j have, the giass' window i 2,"i.e„ the window part etc, 
etc. which is a dielectric, it will- be emitted from there; Then, If the receiving antenna 18 which detects an 
electromagnetic wave £ near the outside of a window part 12 is installed, the monitor of the abnormality discharge 
of the chamber T4 interior can be carried out. Generally an oscilloscope etc. is used for the detector 20 which reads 
the electric field generated from the receiving antenna 18- The information on the location of discharge etc is 
acquired based on frequency characteristics and the time constant which were displayed on the oscilloscope. 
EQP2ol Moreover, a frequency component peculiar to discharge- is extracted and it may be^ made to- carry out the 
monitor of whether discharge has occurred within a chamber 14 by the existence of the frequency component by 
separating the output signal spectral fy into plurality by using a detector 20 as the high-frequency amplifier, and 
letting a band pass filter pass, respectively. Furthermore, based on the descriptions (a time constant, peak value, 
electrostatic capacity, an inductance, discharge resistance, etc) of discharge of emitting an electromagnetic wave E, 
a- discharge pert and- a causa can also be presumed by reading a frequency component. 

[0020] QrawjrjjgJS Is the outline sectional view showing the second operation gestaft of the abnormality discharge 
detection equipment concerning this ihventioni Hereafter, it explains based on this drawing. However, the same part 
as drawing 1 omits explanation by attaching the same sign. 

[0027] The abnormality discharge detection equipment 40 of this operation gestalt is equipment which detects the 
abnormalities ot the discharge generated within the chamber 14 which has the- window part 4£ which consists ot an 
insulator, and is equipped wHh the receiving antenna 44 which receives the electromagnetic wave E accompanying 
discharge through a window part 42. and the detector 20 as a detection means output the electromagnetic wave E 
received with the receiving antenna 44 as an electrical signal S. 

[0028] A window part 42 is not a thing aiming at looking into, but is the connector of hermetic seal molds, such as 
hermetic sealing. Moreover, a receiving antennc A A ic c mc^cpcle-sntsnns which mcde the psrt project in z chember 
14* 

[0029] Since according to abnormality discharge detection equipment 40 a strong electromagnetic wave is caught 
when a receiving antenna 44 approaches tho discharge generating location in a chamber 14 compared with the first 
operation gestalt, the ability to detect of discharge improves. 

[0030] Drawing 3 shows the third operation gestalt of the abnormality discharge detection equipment concerning 
this Invention, and is HHM line drawing of longitudinal section [ in / drawing 3 [1] and / in drawing 3 [2] / drawing 3 
[1] 1 [ a front view ] Hereafter, it explains based on this drawing. 

[0031] As for the abnormality discharge detection equipment of this operation gestalt, only a window part 50 and a 
receiving antenna 52 differ from the first operation gestalt. Therefore, only a window part 50 and a receiving antenna 

52-«re explained. Thewmdow-part -SG-fc-crrcvler and -consists- of -a- gJess-pi*te-54-entf ^^etafrirwne^erA-reoeMng-- 

entenna 52 is a loop antenna closed in the glass plate 54. and electrodes 58 and 60 are formed in the ends. A 
detector 20 ( drawing 1 ) is connected to these electrodes 58 and 60. 

[0032] Since according to the abnormality discharge detection equipment of this operation gestalt a strong 
electromagnetic wave is caught when a receiving antenna 52 approaches the discharge generating location in * 
chamber 14 ( drawing 1 ) compared with the first operation gestalt, the ability to detect of discharge improves. In. 
addition, although the receiving antenna 52 was used as the loop antenna, what kind of configuration is sufficient as 
the antenna closed in a glass plate 94, 

10033] Drawing 4 is the outline sectional view showing the fourth operation gestalt of the abnormality discharge 
detection equipment concerning this invention. Drawing 5 is the explanatory view showing an example of the display 
screen in the abnormality discharge detection equipment of drawing 4 . Hereafter, it explains based on these 
drawings. However, in drawing 4 , the same part as drawing 1 omits explanation by attaching the same sign. 
[0034] The abnormality discharge detection equipment 70 of this operation gestalt is equipment which detects the 
abnormalities of the discharge generated within the chamber 14 which has the window part 12 which consists of 
glass, and is equipped with the receiving antenna 18 which receives the electromagnetic wave £ accompanying 
discharge through a window part 1 2, and the detector 20 and the personal computer 72 as a detection means which 
outputs the electromagnetic wave E received with the receiving antenna 1 8 as an electrical signal 5. 
[0035] A detector 20 has the function of an oscilloscope and a spectrum analyzer, and outputs the information 
(digital signaQ about an electromagnetic wave E to a personal computer 72. The information about an 
electromagnetic wave E is the frequency spectrum of time amount change of for example, the electromagnetic wave 
E. or an electromagnetic wave E. On the other hand, the controller 76 of a chamber 14 (namely, plasma dry etching 
system) outputs the information (digital signal) about actuation of a plasma dry etching system to a personal 
computer 72; The information about actuation of a plasma dry etching system is for example, RF power, an ESC 
electrical potential difference, gas pressure, etc. 

[0036] The personal computer 72 has realized the function which displays time amount change of an 
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[00371 In the display screen 74, t/me amount change of an electromagnetic wave E 2* dhe-lAv**! 

tlPsi^sf; 

E0041] 
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DRAWINGS 



[Drawing 1] 
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(3) ^^>A*^gCf-T>^7-*«tt)ft^-5^«> 7 

±ot, ^mm<Dm^. ^mm m<k.m.m) mm 

(5) m®.<D7 4 Jl>f>t£i£$;m^tc.®&\z£.r>T. MM 
j£<0^i£&X^# h^A^T. 
[0 0 16] 

[0017] *^is^ossiamMtHss i ora, # 

7X*>6fc:-5&g&l 2$tT5ft>Al 4?3Tf6£-r 

^mm^m^^mta-r^mmx^-ox. 

jSESi^ggl 2^LT§If.5ff7>Ttl 8t. 

bTtbTj-r^^ai^et LT©^tbig2 o t*ffiz.T^ 

[0 0 18] ft>A'14li ^7XvK7-fX7f> 

ifmmizm^ztiT^z. ^i->A*i 4rti^«, mix^ 

H«!li:&5¥m:Ol-A2 2 <&^i±fc^S2 4 
^fXG©B»C^MLPS:**a-5|^® 2 6 iiim^tXX^ 
2>. ^S2 4tC«. ^-^>A*1 4^(DSS^i6«£E®2 8 
S^itSSSffiM3 0atfflR34lTfr>«. ^XG«, ^-v 
>A*14±WAP3 2id^^n. -7X-A22 
<0^B5r®oT» ft>A*l 4TSS©^WO 3 4d»e»S^ 

ccit> its^3E«ffi®2 8&ytasg«jEM3 
o^e.^n-6niS^&mjER^it^«jE^. iS2 4i: 

ttWlD^nfci-r^. "T^t. HI2 4i|^g2 6«t© 



5 

2 *i7?>m. 

too i 9] xiz, ^ttm^mmmi (xomftzmm 
-r-s. 

[0020] tnmiz\*&-rnm&E<Dt!ito&ftv. - 
sot, uu*^i^i:iisKE*<anait. 

?-f>A*l 4rtTfg£L/fc*fi8i£E£5ggBl 2*^LT 

[0 0 2 1] §S7>ftl8tt, ft>M14 

5^ 1 8 £gH&LT^+- >A* 1 4 ©sgg& 1 2 ©ifi&KB 
8 0 ttV2> Z £ **T'# -5 . 

[0 0 2 2] JglC SggBl 2tePJ^T&0. §<tT>? 

ti8 .^t^t^t**. i 2 #rcj£-e&:n 20 
a. 2*^antBsmiSiSEfen#i«fc^^>A* 
1 4^M$n^. ^(Dfctb. Si7>fti 8£;u 

[0 0 2 3] fi*j$x.T, ^rifcftfcfflgfi 1 

0 CDSbf^^fe. 5 -Sift 9§f 

[0024] m^rnmt^-^ >n 1 4 j*i<D^-rn<D®.m 

^JSB&Ete, 3^>A*1 4fl-'v£lRb:2e>VV&*. 3>Jg0D 30 

tin *z\fr*>t!(.mtsnz>. fu-e. &gB 1 2 onmm 
mizmmi&E^mtiir^m7>^i 8&®w-?ti 

fcf, ^*>A*1 4ft$><Dmit;titm$: : E : -?-r2>Z.iztf-V 
^T>5 : -^-l 8*^^Lfc«^$^?tS^ 
UJ3S2 Oizit, HRCUt->D^3-^i:A«ffll^n 

[0 0 2 5] dtiiS2 0*iiS«S6Jiitg§§tLT. 

*wffl;fr«^£*f»t;:#i£U ^n€nM/U7^;p 40 

E£ttfchr*ifctl©&gi (l$£&. 

s. -i>yi7?>x. WLnmKtiH) \zm-3i*. mm® 
ffi^mm&mfe?*, z t t> 

[0026] 02a. *5£w\z&2>migmn&mmw<z> 
fcg^rs&gi-rs. fcfc*u 01 tmv&wtmKtt^ so 
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[0 0 2 7] *§l|M^©||#ft**£ffi!gB4 Ott. 16 
&#a>£&-5iSgB4 2 £:ft~r-53^ >A 1 4rtT3S£-r 

&E£^gB4 2 ^^LTS«-r-5§«7>^4 4 <h. 
§«7>rt4 4T§fi£ttfc«l8i£E£«UI^S<i: 
bTaWSMffifgt LT©*fefcH3g2 0 t^fffxT^ 
•5. 

[0 0 2 8] &SP4 2H i<CiSg»ttfct,0-C 
lift < . t\—*9-v9 ->-;P& £*©S«E»lfcS!CD:3 * * 
^T?a&^. ifc. Si7>ft4 4lt ■*©— ffi*?-* 
>A*1 4ftlC^ffi£i^c^/#-^7>^:*-TN&-5. 

[0 0 2 9] AttttfMfttfl&B4 0CJ:hf*. Sg-#|j6 
JgffifCit^T§MT>^4 4A«ftWU 4F*J«4Stm 
X£ffiBlCiS-^<££lCJ:Q. at^«Bft«M&Aen 

[0 0 3 0] 0 3te#fgWc#-5^Jfc«SUigB©lil 
H*lli»lB**lx, 03 [1] teIE®0> 0 3 [2] tt 
03 [1] fC*5»*III-IIHS«»rM0T*S. 

z.<Dmm\zm-3%mm?z>, 
[oo3i] **Js^jg©s«iSt«few«Btt. ^S5 5 

0»l«*7>ft5 2 0*tfJg~*;K£tt£A&«. 

£«#5 6£*»Sfc*. §«7>ft5 2H ^7X1 

5 4F«glC^it^nfe;P— ^T^^-TftO, -€-©wsgic 
1S5 8, 6 oat^ttSnT^-S. ^ne©fg5 8 P 

6 0 K&ffigg 2 0 (01) ftt»|ftSn«. 

[0 0 3 2] #&te^ffi©J|#;tt^fflgEBfc«fcn«. 

m— mmmmzit^x^mry^-r 5 2ifi^^>m 4 

(01) rt0;»m%£ttBfi:i&-^<££ic£9. 3£v>* 
§©7>rt 5 2 B)P-^7>f tttfc*«, # 

=7 7, m 5 4 ft tzm±t z> 7 y^-r \t t* <d j; "5 umm-T? t 

[0 0 3 3] 0411 #?£Wc&SJ|^ifc«&tti&fi<D 
mB3SIS6^^^*-r«lB&»rffi0T*S. 05H 04© 
S^fe««imSBtC^^S^HS»--^**-ri»B^0 

HT, dtte©0®fcS^^f -5. fcfc* 
L, 04Ki5UT01 tts\~&ft\tWl~ttn&tt-?Z£ 

izzommzmte-rz. 

[0034] ^mmt&vmiswLn&tiimw. 7 0 a. # 

SiggBl 2i£tt5ft>A'l 4rtT^-r 

i2£E£;ggBl 2Sr^LTS«-r^S«7>^^-l 8i, 
§!7>rtl 8T§fS$tl^mmiSE*«^«^St 

Lxm^-r-5^ai^stbT<D^ms2 ow/t-vt 

;Prj>fcfn.-^7 2i*iATl^, 
[0 0 3 5] l£ttJSg2 0«. *->DX3-yi^^h 
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gB) ©3>ha-776H y7X-7H7-fIi/f> 

^gBoi&feciirr-swss (tV is$)imn) a- 

?J, ESC1E ^XBE7it*-r^-5. 
[0 0 3 6] /^-VtJI'3>ei-^7 2lt ^r>/\* 10 

ft***-r*««8. Rtf*SB&E<Z>Ji3«Ei6:X'^ h7A 

^t^aigtE*Jox.-2>Ci:tJ:0, 3=-*>A* 
[0 0 3 7] ggH7 4T(l X7XYH7-fX7f 

>?mm<DMft<Dmmmt\z, nm&E ommmt&m 

feT^LTVi-S. B, C*iiliSET<6 

>rt 1 4 KMTs»f£©i$F.s]^fcKfi;taT«fiB 

$LE<Dmffl&ib%3(7K-r2>Z\£:iz£K). ft^l 41C 

mtcfc znMWifrisfr&mmizttz. 

[0 0 3 8] Mtsi, ^H7 4tt, S^iS:*tc: 30 

m~Q$>2>. iME^t«bfc^O««S3>hD-jl, 
H®<CAn-5Zli:»Cj;oT. JOIMtO'Jl- A 2 2 ** 

[0039] ti±© «fc 5 \z. m^mmmtamm 7 o&m 
u&iiticj;*?. mco^mm^t mmizmm®. e £^e- 

[0 0 4 0] m5ST*>&<. ±iB2l 

[0 0 4 1] 

[3S9i©3sMi] ^mmizm^^mmm^m^m^^m 
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<omm&m^\z*:-?T-&z. cicDt^, ^aifciis^s 

[0 0 4 2] W^2Rtf9Bm©g#;KmtlUjggR 
&\Z&m2tl2>$><D}il,tzZ.t\Z&9> £(D£.on?-\ 

[0043] fit jJcjb 3 & # i o mmomfttkm&mmm 

[0 0 4 4] |jf#3S4&tfl 1 fB«OS^«MiUgS 

[0 0 4 5] f!#J|i5Rtf 1 2i2*<Z>J|3r;ft*fctiig§B 

T>^^;P-^T>7"^frsciitCJ;i9. #l3U:< 
[0 0 4 6] f»*«6RO:i 3|2«©^ttm^W^® 

/tfcwt *»fp ts^tts t <?>mmw&&mmtztmx 

[0 0 4 7] flpftH 7 RZf 1 4 fB«<DS#;ftS#aj£B 

* h^A<£^aiT^s<oT. mi%nm\z£znm$ifr : g 
[@ffi©ffl*&gjK] 

[01] *8nicffi«iifti**t*ttgB0g-?Hfii»iB 
[02] *^Kic«-5ss4Jt«^ase»^-niiS^ii 
[0 3] *&m\zmzm&tscn8immm<nm=mi&Bm 

03 [1] «]E®0, 0 3 [2] «0 3 [1] 

izavzm-umwffimm-v&z. 
[04] *&wfc&zmitti&nmmmw<Dm\iani&Mm 

[0 5] 04(D^&S^ai^B»C*3tt-5^BIffi«)- 

[ft^Wt&BJ] 

10, 4 0, 7 0 M^St«^taSB 

1 2, 4 2, 5 0 jggg 
14 5 1 ^>A' 

1 8, 4 4, 5 2 S«7>7=-± 




[0 2] 




(8) 
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13:53:54 



Main Frequency 
A : 1 - 3GHx 
B : - 0.1GHz 
C : 0.3— 1GHz 



13:53:55 



13:53:56 



13:53:57 



13:53:58 
[Time] 



Spectrum A 



0.1 0.3 1.0 



mmmm ±# scb 02) ^mm urn nw. 

F^-A(##) 2G015 AA30 BA10 CA01 

5F004 AA16 BA04 BB32 BD05 BD06 
CB05 



